The following paper presents an action research project investigating four approaches to teaching Chinese as a foreign language (henceforth CFL) to beginner learners in an Irish secondary school over a period of 16 weeks. Around 85 participants were divided into four groups and were taught Chinese via one method of rote memorisation, delayed character introduction, character colour-coding, or a unity curriculum approach respectively. The fourth group acted as a comparative group, and focused on all four skills of reading, writing, speaking, and listening.
Introduction
A number of researchers (e.g. Everson, 1998; Zhang, Lu, & Lu, 2013; Shu, 2003) have identified many difficulties faced by beginners learning CFL. Firstly, CFL learners are required to master the four tones of Chinese (Shi, 2016; Abraham, 2013) . While learning Chinese grammar may not pose many challenges due to the lack of its complexity with no morphological changes in tense, number, person, gender, and case (Liu, 2003) , the writing system of the Chinese language is certainly taxing for a beginner learner (Xing, 2006; Everson & Shen, 2010; Hoenig, 2009; McNaughton & Ying, 1999) . Dictionaries report approximately 55,000 characters in existence (Yin, 2016) ; however, knowing around 3,500 of these characters is sufficient to read and understand around 99 percent of Chinese books, newspapers and magazines (Shu, Chen, Anderson, Wu, & Xuan, 2003) . Of course, attempting to learn a new writing system as vast as
Chinese is a particular challenge to learners and is seen to take up almost half of a beginner's learning time (Allen, 2008; Osborne, 2016) . Previous research (e.g. McNaughton & Ying, 1999; Yin, 2016; Flaws, 1998) has also shown that meaning and pronunciation of new characters are unclear to a learner due to the fact that it is unknown whether the character was formed on the basis of meaning or pronunciation or both.
It has been demonstrated from the literature that CFL can pose many challenges to beginner learners, particularly when it comes to developing reading and writing skills. Some researchers highlight the suggestion of abandoning the instruction of characters (e.g. Allen, 2008; Shen, 2015; Ye, 2013) , however in a counter argument, others state that focusing on writing the characters can also strengthen reading skills (Guan, Liu, Chan, Ye, & Perfetti, 2011; Chang, Xu, Perfetti, Zhang, & Chen, 2014; Longcamp et al., 2008) . Therefore, if the action of learning characters requires much of a learner's time, yet is seen to be beneficial in other areas of learning CFL, the researcher wished to explore the effects of various teaching approaches on the recall and recognition abilities of beginner learners.
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Another source of motivation for conducting the current research lies within the Irish context of teaching CFL. Currently, in addition to the Transition Year Chinese optional module for fourth-year Irish secondary school students, a Short Course in Chinese Language and Culture aimed at years one to three introduces young learners to the basics of Chinese language and culture (National Council for Curriculum and Assessment, 2016) . This Short Course was introduced as part of the Minister's policy to reform the entire Junior Cycle Curriculum and is 100 hours in duration, whereas a full foreign language course to be assessed in the State exams comprises of a minimum of 200 hours (Curriculum Online, 2018) .
A ten-year plan is currently underway which aims to include CFL as an optional subject for students to take for the final school examinations (Department of Education and Skills, 2017) . Of course, as this will be the first introduction of CFL to the State exams curriculum, it is imperative that the character-teaching methods adopted in Irish schools will not only ensure the students can pass these exams, but also be provided with a strong foundation for future CFL learning. In addition to this, it is vital that the teaching approaches adopted will allow prospective students to achieve sufficient exit levels to compete with their peers in other English-speaking countries such as Australia, the US and the UK, whereby formally-tested CFL school curricula have already been established.
Studies in teaching CFL
The complexity and volume of Chinese characters as highlighted in Section 1 suggest that characters do take up much of a beginner learner's time. Researchers such as Allen (2008) , Shen (2015) , and Ye (2013) write of the existing debate on whether spending so much time learning characters is actually beneficial to overall language learning. Allen (2008) makes reference to the ever-increasing and advanced technologies that aid character writing in communication, and questions the need to spend time learning characters. Of course, studies (Guan, et al., 2011; Chang, et al., 2014; Longcamp, et al., 2008) Dehn (2008) , and Guan et al. (2011) highlight that the repetition of writing characters aids comprehension of these characters. Other researchers, such as Packard (1990) and Ye (2013) , suggest that a delay in teaching characters will aid beginners in their long-term learning of CFL.
Due to the number of debates currently ongoing in the field of teaching CFL with regards to methods of teaching and timing of the introduction of characters to beginner learners, the researcher wished to identify the effectiveness of approaches to teaching characters in the form of evaluations testing recognition and recall skills of participants. In identifying the higher percentages of correct answers provided by the groups in each section, the comparative effectiveness of each teaching approach could be investigated. Additionally, the researcher wished to become aware of each group's thoughts surrounding their learning experience under their assigned teaching approach, which will be discussed in further sections.
Four teaching approaches
The researcher used four teaching approaches in the current study and measured the comparative effectiveness when teaching beginner learners, with particular focus on character recognition and recall skills. Participants were split into four groups and were taught CFL for 16 weeks via one of the following approaches according to their group.
The first group learned Chinese characters via rote memorisation (henceforth RM). RM is a teaching method based on the concept of repetition. This repetition leads to comprehension and memorisation, however if sufficient focus is not applied, the repeated items will only be stored in the short-term memory (Dehn, 2008; Greenberg, 2000) . In the current research, the researcher trained the participants to conduct RM correctly and controlled the environment, allowing for focus to be applied when writing the characters repeatedly. RM is a popular teaching method in China for teaching Chinese characters and other subjects including maths (e.g. Chan, 1999; Kember, 1996) . It is also worth noting that in many countries, including
Ireland, this method of learning is unpopular due to beliefs that rote learning is ineffective (Dimmock, 2000) . However, it is nonetheless seen that when it comes to Chinese characters,
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there is a need for a certain amount of repetition for successful learning (Xu & Padilla, 2013; Winke, 2013) , so this method was included in the study. Motivational factors of all groups
were also recorded and taken into consideration in the classroom, and further information on this will be reported in a later paper.
The second group learned Chinese characters through delayed character introduction (henceforth DCI). This method attempts to lessen the workload for beginners by delaying learning the characters until after three weeks, when the learners have had sufficient time to grasp the basics of the language (Packard, 1990) . In a study carried out by Packard (1990) , a group of participants learning characters via DCI outperformed a control group in various language tasks, including the ability to discriminate syllables and speak more fluently. In Ye's (2013) paper, it is seen that there are reservations among instructors and students alike with regards to the possible benefits of DCI, despite Packard's (1990) positive results in his research. In the current study, the researcher first taught this group via pinyin (the Romanization of standard Chinese) before introducing the characters in the fourth week of teaching, and after this continued to teach the characters with a delay of approximately one week. As the literature surrounding DCI is somewhat conflicting, the researcher wished to ascertain the effects of this method on beginner learners' written ability in recognising and recalling characters in relation to the other approaches reported in this paper.
The third group learned Chinese characters through character colour-coding (henceforth CCC). Using colour when teaching is quite popular (e.g. Winsor, 2009; Karges-Bone, 2010; Jensen, 2008) , and can particularly assist children when learning new items (Jensen, 2008) . It is seen that this use of colour in lessons, including language learning, can aid a learner in terms of heightened concentration, promoting understanding of the lesson, and memorisation of new items (Dzulkifli & Mustafar, 2013) . Chinese characters have also been presented using colour in some online Chinese dictionaries to provide a physical marker for the tones of characters (e.g. Dummit, 2008; Boyce, 2010) . While the benefits of using colour when teaching are well-established through various researchers (e.g. Spence, Wong, Rusan, & Rastegar, 2006; Smilek, Dixon, Cudahy, & Merikle, 2002; Wichmann, Sharpe, & Gegenfurtner, 2002; Hall & Hanna, 2004) , there have been no studies examining the effect of using colour to learn Chinese characters, thus the researcher wished to include this in the research. The
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Finally, the Comparative group studied via a unity curriculum approach that is currently used in Irish third-level institutions today. Third-level institutions were the focus as a Stateexamined CFL curriculum does not yet exist in Irish secondary schools. When the module descriptors were consulted and various module instructors were interviewed, it was found that no specific focus was placed on methods for learning characters in these courses. Instead students focused equally on their reading, writing, speaking, and listening skills. As a result, the researcher adopted this approach in the Comparative group to analyse the current norm against RM, DCI, and CCC in terms of each group's ability to recognise and recall characters.
When participants in this group were told to learn the characters as homework, they were not given specific instruction of a particular method as in the other groups.
Methodology
The current research is based on the process of action research, which is fundamentally different from a lab-based experiment that takes place in a fully controlled environment.
Action research is a systematic inquiry carried out by teachers or any other personnel with an established interest in teaching and learning processes or environment (Mertler, 2017) . The goal of action research is to examine closely how a school operates, and how the processes of teaching and learning occur with the aim of improving teaching practices. Sagor (2000) and Bradbury (2015) note the seven steps in an action research project. They are: (1) choosing a focus; (2) analysing previous research; (3) identifying research questions; (4) collecting valid and reliable data; (5) analysing collected data; (6) reporting results; (7) using this information to enhance teaching. It is a complex and established procedure, yet Crooke (1993) highlights controversy surrounding teacher concerns that certain claims may not necessarily be replicated in various classrooms. However, in the current research, the researcher deemed this procedure to be most suitable for investigating students' learning outcomes and day-today attitudes towards the teaching approaches. The researcher was therefore able to observe the CFL classroom in a real-life situation.
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The participants were transition year students in an Irish secondary school aged between 14 and 16. Most of the participants spoke English as their first language and all participants had no prior knowledge of Chinese. They were divided randomly into four groups and were taught via RM, DCI, CCC, or the current norm of Irish third-level institutions depending on their group.
Although each group's teaching approach varied, the content of each class remained the same. For example, the researcher taught all groups separately for two one-hour classes per week, each group was introduced to the same 107 words and their characters over the 16 weeks, participants used the same textbook, and they conducted the same practice exercises and evaluations. In other words, any variable outside their relevant teaching approaches was regulated by the researcher.
The participants were taught using the New Practical Chinese Reader: Textbook 1 (Liu, et al., 2007) . This textbook is recommended through the Confucius Institute headquarters and contains content in line with the introductory Chinese language proficiency (HSK) test (Liu, et al., 2007) . This textbook is widely popular in universities (Zhou, 2011) , and as it is aimed at young adults learning through English, it was deemed appropriate for the current research.
The current research adopted a mixed methods approach. Firstly, the quantitative methods in the form of the written evaluations measured the participants' ability to correctly recognise and recall various characters. Secondly, the qualitative methods in the form of a feedback questionnaire gathered participants' thoughts on their learning experience.
In terms of the quantitative data, the participants were presented with a written evaluation after 16 weeks of teaching. In the recognition section, ten Chinese words written in characters were presented and participants were required to write (1) the translation of the character(s)
into English and (2) the pinyin of the character(s). In the recall section, ten English words were presented. Participants were required to provide the Chinese character(s) for the corresponding word. The effectiveness of each approach was measured on the results of each group's performance in the recall and recognition tests. In other words, if a group scored higher than the others in either the recall or recognition tests, then this approach would be deemed to be more effective than the others in this study. The results of this are displayed in Section 4.
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The qualitative methods collected feedback from the participants on their learning experience in the form of a questionnaire presented upon conclusion of teaching. The participants were asked: (1) if they found learning CFL challenging, (2) what the most difficult aspect of learning CFL was and; (3) what they could have done to improve their learning.
Questions two and three were open-ended, meaning the participants had the opportunity to transcribe their answers without influence.
Results
The following section will present first the quantitative results followed by the qualitative results as highlighted in the previous section. It is worth noting that all variations of answers were recorded and can be seen in the following sections. Figure 1 shows the results in percentages for each group's ability to recognise ten Chinese words in characters by supplying the English translation and pinyin. On a smaller scale, one percent of the DCI and CCC groups and two percent of the Comparative group were able to supply only partially correct pinyin with incorrect tones.
Results from the recognition and recall tests
Secondly, one percent of the RM and CCC groups and two percent of the DCI and Comparative groups provided only the correct English translation of the characters. Figure 2 shows the results in percentages for each group's ability to recall characters after being presented with ten English words.
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Figure 2: Results (in percentages) of ability to recall characters after 16 weeks
From the above, it is seen that one percent, six percent, and five percent of the DCI, CCC, and
Comparative groups' answers respectively were written with correct characters. While the CCC group scored the highest percentage of correct characters, the result still does not compare with the 'incorrect' and 'no answer' columns as in the recognition results.
The figure shows that 51 percent, 27 percent, 36 percent, and 51 percent of the answers provided by the RM, DCI, CCC, and Comparative groups respectively were incorrect and that 45 percent, 65 percent, 45 percent, and 38 percent of answers provided by the RM, DCI, CCC, and Comparative groups respectively were not attempted.
Only five percent of the CCC group answered using correct pinyin, while none of the remaining groups provided any correct pinyin. Four percent of the RM and Comparative groups, six percent of the DCI group and five percent of the CCC group answered using pinyin with incorrect tones.
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Finally, some answers were written with only slight errors. In this instance, one percent of the DCI group, three percent of the CCC group, and two percent of the Comparative group answers were written with partially correct characters.
The above results will be discussed further in the Discussion section.
Feedback provided by four groups
The following section provides an insight to each group's thoughts surrounding their learning experience. The groups were each asked: (1) was learning CFL challenging?; (2) The following displays the answers of each group and will be discussed further in the Discussion section.
Firstly, the results below highlight the top answer in percentages of each group when asked if they found learning CFL to be challenging.
RM DCI CCC Comparative
Found CFL challenging 90 100 95 94 Almost all participants found that learning CFL was a challenging task. The DCI group appear to have found learning CFL more difficult than their peers, whereas the RM group, although with a very high percentage, group have provided the lowest percentage of 'yes' answers.
The second question aims to further explore this first question and pinpoint the most challenging aspect of learning CFL for each group. The top answers of each group are listed below. However there were, naturally, a variety of alternative answers which can be viewed in the appendix (A).
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RM DCI CCC Comparative
Characters most difficult 64 52 75 75 Although the question was open-ended, all groups highlighted the difficulty with learning characters. The DCI group appeared to struggle comparatively less than their peers, with the CCC and Comparative groups providing the highest percentages.
The final question was included to ascertain if the participants believed they could have approached learning CFL differently in order to allow for more successful learning outcomes.
Should have spent more time studying 68 32 45 64 This result actually highlights two items. Firstly, it can be seen that the majority of participants believed they did not study enough to allow for success in the evaluation. Secondly, each groups' answers support previous research in stating indirectly that learning CFL and Chinese characters does take time (e.g. Allen, 2008) , and furthermore, this time spent learning CFL is not only beneficial but necessary for successful acquisition (e.g. Guan, et al., 2011; Chang, et al., 2014; Longcamp, et al., 2008; Randall, 2007; Dehn, 2008) .
Of course, participants of each group also highlighted multiple other tasks they could have completed to improve their learning. These are highlighted in appendix (B).
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Discussion
The current study set out to examine the effectiveness of four teaching approaches on CFL beginner learners in terms of their ability to recognise and recall characters after 16 weeks of learning CFL. Furthermore, the researcher collected participant feedback upon completion of the study in order to ascertain whether or not they found learning CFL to be challenging, what the most difficult aspect of learning CFL was, and actions they could have taken to improve their learning.
Firstly, in testing the recognition skills of participants, we see that the majority of answers provided by all groups fall under the categories of 'incorrect' or 'no answer'. This is in line with the questionnaire results showing that not only did the majority of all groups find
Chinese to be challenging, with particular reference to the characters, but also the acknowledgement by the majority of all groups that more time spent learning the characters would have helped to improve their learning outcomes.
The CCC and Comparative groups scored comparatively highest, although the percentages were much lower than the 'incorrect' and 'no answer' categories. Interestingly, although the CCC group had the highest percentage among all groups stating that they found the characters to be most difficult, they also provided the second-lowest percentage of answers admitting that they should have spent more time studying. Therefore, although the CCC group may have found learning the characters to be challenging, a combination of using colour to learn characters and perhaps putting in more time than other groups outside of the classroom may have allowed for this comparatively higher percentage. The Comparative group also had the same percentage of answers stating that they found learning the characters to be difficult, while they provided the second-highest percentage of responses highlighting that they should have dedicated more time to studying, even after obtaining the second-highest percentage of correct answers in the recognition section. This may be due to the fact that the group focused equally on developing skills of reading, writing, speaking, and listening without a specific focus on characters. Thus, they may have felt that not enough time was spent learning the characters inside or outside the classroom.
Examining Character Recognition and Recall Skills of CFL Beginner Learners under Four different Approaches
In the feedback questionnaire, some of the RM group described having trouble focusing at times, which may account for low results in the recognition section. As mentioned in Section 2.2, if sufficient focus is not applied when learning via RM, then the items will only be stored in the short-term memory and will subsequently be more difficult to recall. A portion of the DCI group found everything about learning Chinese to be most difficult, and stated that they should have paid more attention in class. These items may also account for their relatively poorer results and highlight that paying attention during class time is of course essential for learning Chinese.
Overall, these results are intriguing as each teaching approach was specifically included in the research to tackle the difficulty of learning Chinese characters. However, after 16 weeks of learning CFL, the participants still find the Chinese writing system to be one of the most difficult aspects. This result is also consistent with previous literature surrounding CFL learning. The encouraging finding is that the DCI group has the lowest percentage of answers compared to the other three groups when referring to the difficulty of learning characters.
Therefore, the method of DCI may reduce the anxiety of learning Chinese characters.
Secondly, in the recall test, the highest percentage of answers for each group fell under the 'incorrect' and 'no answer' categories, which is again in line with the questionnaire results as discussed above.
The CCC and Comparative groups have scored the highest correct answers, with CCC coming top. These findings correlate with those above in that the CCC group, despite recognising the difficulty in learning the characters and the amount of time needed to spend learning CFL, have perhaps been able to more effectively learn the characters through the use of colour.
Some percentages of the CCC group also stated that everything was difficult when it came to learning Chinese and some mentioned they should have spent more time learning the characters. This still highlights the potential benefit for CCC. That is, even though participants of this group identified flaws in their personal learning, they were still able to achieve relatively higher results than their peers. In addition, the Comparative group have still been able to provide some correct characters despite mentioning difficulties in learning the characters and admitting they should have spent more time studying. This highlights potential
benefits of the Comparative approach once sufficient time has also been spent learning characters under this approach.
The CCC group are also the group who had the highest percentage of partially correct characters and correct pinyin, which shows that they were at least attempting to write the characters more frequently than other groups as well as showing capability to remember the correct pronunciation of Chinese characters. Other groups also attempted to write the pinyin of various characters, albeit with errors, presumably because they could not attempt to write the correct character. The DCI group provided the lowest percentage of answers in the questionnaire when stating that the characters were the most difficult aspect of learning Chinese, and the group has attempted to answer with pinyin more often than other groups in the recall section, albeit with the highest percentage of incorrect tones. As the participants of this group had been focusing only on pinyin before being introduced to characters, it may suggest that their focus was on pinyin rather than devoting enough time to learning the characters, as some have highlighted in the questionnaires. At the same time, their skills in using pinyin appear to be suffering overtime as a result of increasing the cognitive workload with characters.
It was hypothesised that the RM group would have scored the highest in terms of the ability to recognise and recall characters due to the focus applied during the process of rote memorisation; however the group have actually scored quite poorly in both sections. It is no surprise, therefore, that they provided the highest percentage of answers in stating that they should have spent more time learning. This supports previous findings in that not only are the characters difficult to learn for CFL beginners, but much time and focus is also needed to be spent learning these characters in order for successful acquisition to occur. Students also may have felt that they could not afford to invest the appropriate time to achieve higher results.
While literature still advocates that an element of rote learning is required when learning Chinese characters as mentioned previously, it is unsurprising that many deem rote memorisation to be ineffective when results such as the ones reported in this study are achieved. However, it is quite likely as demonstrated in the current research, that insufficient time was spent learning outside of the classroom.
Conclusion
The results show that all groups struggled with both recognising and recalling characters;
however the CCC group did score the highest in both sections, suggesting that using colour when learning Chinese characters may be beneficial to enhancing a beginner learners' recognition and recall skills. Still, it is seen that the 'correct' answer percentages provided by the CCC group are quite low. Therefore, future research is necessary to further explore the effectiveness of using colours when learning characters. The majority of each group were in agreement that learning CFL was a challenging task, and that learning the characters was the main difficulty (responses in appendices).
In addition to the above, all participants agreed that they should have spent more time learning CFL, which supports previous research that time is also a factor when learning
Chinese characters.
The current study was motivated partly by the notion that the characters are indeed one of the more difficult aspects when learning Chinese. In attempting to seek effective approaches for teaching characters to enhance recognition and recall skills, it was not only proven that beginner learners do find Chinese characters to be the most challenging aspect of learning
Chinese, but also that colour-coding characters may be beneficial for the acquisition of characters, and a delay in the introduction of characters may reduce anxiety in beginner learners. As a ten-year plan is currently underway in Ireland that will see CFL as an optional subject for students to be examined during their final school examinations, it may be further explored how colour might affect the learning outcomes of CFL beginner learners, and if this method could be incorporated to the proposed curriculum for Irish secondary schools and in other CFL curricula around the world. In addition to this, it is apparent from the participants' feedback, and from previous research, that much time must be dedicated to the learning process in order for skills of character recognition and recall to be developed. Therefore, a further criterion for this proposed CFL curriculum may suggest a guideline for classroom contact hours and time spent learning Chinese outside of school hours.
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"Everything" "Understanding it"
"Translation"
RM 8 8 4 4 4 4 4 "Everything" "Pinyin" "Pronunciation" "Too much to learn"
Comparative 10 5 5 5 
